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PHYSICS FUNDAMENTAL OF TRANSPARENT CONDUCTIVE 

COATINGS 



Thin Film Optics 




Phase Shift upon Reflection and Standing Wave 

(From Mil. Std. Handbook. Optical Design, Mil-Hdbk- 141, 1962) 
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TARGET: 

SUBSTRATE: 

CONDITIONS: 



DIUM TIN OXIDE CERAMIC TARGET 



90 wt. % In203 / 10 wt. % Sn02 

Glass Slide 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 1.8-1.9 microns 



Date: 04-09-96 



02 (seem) 


1 


2 


3 


4 


6 


7 


8 


R (ohms/square) 


425 


91.3 


64.9 


61.05 


75 


119 


443 


%T vis (Luminous) 


66.8 


80.6 


84.9 


87.1 


87.8 


86.3 


83.3 


thickness (nm, slide) 


102.6 


96.3 


107.5 


94.3 


93.3 


99.9 


100.5 


rho (xl.OE-4 ohm-cm) 


43.6 


8.8 


7.0 


5.8 


7.0 


11.9 


44.5 




■ Surface Resistivity 



INDIUM TIN OXIDE CERAMIC TARGET 



90 wt. % In203 / 10 wt. % Sn02 



Date: 04-09-96 



ATE: 
ONS: 



Glass Slide 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 1.8-1.9 microns 
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R (ohms/square) 
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443 


%T vis (Luminous) 


66.8 


80.6 


84.9 


87.1 


87.8 


86.3 


83.3 


thickness (nm, slide) 


102.6 


96.3 


107.5 


94.3 


93.3 


99.9 


100.5 


rho (xl.OE-4 ohm-cm) 


43.6 


8.8 


7.0 


5.8 


7.0 


11.9 


44.5 




Volume Resistivity 
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INDIUM TIN OXIDE CERAMIC TARGET 



TARGET: 

SUBSTRATE: 

CONDITIONS: 



90 wt. % In203 / 10 wt. % Sn02 

Glass Slide 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 2.0 microns 



Date: 04-03-96 



02 (seem) 


1 


2 


3 


4 


5 


R (ohms/square) 


102 


56.1 


67 


147.5 


492 


%T vis (Luminous) 


74.7 


85.3 


89.2 


89.3 


88.2 


thickness (nm, slide) 


100.9 


113.1 


135.7 


133.9 


127.3 


rho (xl.OE-4 ohm-cm) 


10.3 


6.3 


9.1 


19.8 


62.6 




INDIUM TIN OXIDE CERAMIC TARGET 



TARGET: 90 wt. % In203 / 10 wt. % Sn02 Date: 04-03-96 

SUBSTRATE: ICI 725 PET 

CONDITIONS: no heat 

power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 2.0 microns 



02 (seem) 


1 


2 


3 


4 


5 


R (ohms/square) 


83.9 


45.2 


55.6 


75.7 


168.3 


%T vis (Luminous) 


75.5 


84.6 


86.5 


86.3 


84.5 


thickness (nm, slide) 


100.9 


113.1 


135.8 


133.9 


127.3 


rho (x1 .0E-4 ohm-cm) 


8.5 


5.1 


7.6 


10.1 


21.4 
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TARGET: 

SUBSTRATE: 

CONDITIONS: 



INDIUM TIN OXIDE CERAMIC TARGET 



90 wt. % In203 / 10 wt. % Sn02 

Hardcoat PET 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 2.0 microns 



Date: 04-03-96 





02 (seem) 


1 


2 


3 


. 4 


5 




R (ohms/square) 


81.5 


46.9 


58.2 


78.4 


168.9 




%T vis (Luminous) 


74.9 


84.7 


87.2 


87.2 


85.8 




thickness (nm, slide) 


100.9 


113.1 


135.7 


133.9 


127.3 




rho (x1 .0E-4 ohm-cm) 


8.2 


5.3 


7.9 


10.5 


21.5 
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TIN OXIDE CERAMIC TARGET 



TARGET: 

SUBSTRATE: 

CONDITIONS: 



98 wt. % Sn02 / 2 wt.% Sb203 

ICI 725 PET 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 1.8-1.9 microns 



Date: 04-09-96 



02 (seem) 


4 


5 


6 


7.5 


9 


10 


R (ohms/square) 


4710 


420 


183 


214 


714 


3000 


%T vis (Luminous) 


67.2 


69.4 


76.6 


83 


83.2 


80.1 


thickness (nm, slide) 


311 


298.0 


298.7 


294.3 


283.1 


252.6 


rho (xl.OE-3 ohm-cm) 


146.5 


12.5 


5.5 


6.3 


20.2 


75.8 
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TARGET: 

SUBSTRATE: 

CONDITIONS: 



Zinc TIN OXIDE CERAMIC TARGET 

98 wt. % ZnO / 2 wt.% AI203 

ICI 725 PET 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 1.8-1.9 microns 



Date: 04-09-96 



02 (seem) 


0.5 


1 


2 


4 


5 


6 


R (ohms/square) 


124.4 


120.9 


126.3 


211 


295 


415 


%T vis (Luminous) 


88.9 


89.2 


89.2 


88.4 


87.5 


87.1 


thickness (nm, slide) 


109.9 


116.8 


183.0 


200.9 


183.5 


198.4 


rho (xlOE-4 ohm-cm) 


13.7 


14.1 


23.1 


42.4 


54.1 


82.3 
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Volume Resistivity 
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INDIUM TIN OXIDE CERAMIC TARGET 

TARGET: 90 wt. % In203 / 1 0 wt.% Sn02 Date: 04-09-96 

SUBSTRATE: Glass Slide 

CONDITIONS: no heat 

power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 1.8-1.9 microns 



02 (seem 


1 


2 


3 


4 


5 


R (ohms/square) 


102 


56.1 


67 


147.5 


492 


%T vis (Luminous) 


74.7 


85.3 


89.2 


89.3 


88.2 


thickness (nm, slide) 


100.9 


113.1 


135.7 


133.9 


127.3 


rho (x1 .0E-4 ohm-cm) 


10.3 


6.3 


9.1 


19.8 


62.6 


%A vis (Luminous) 


13.24 


4.75 


0.78 


0 


0.08 
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TARGET: 

SUBSTRATE: 

CONDITIONS: 



u 



Lii 



INDIUM TIN OXIDE CERAMIC TARGET 



90 wt. % In203 / 10 wt.% Sn02 

ICI 725 PET 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 1.8-1.9 microns 



Date: 04-09-96 



02 (seem 


1 


2 


3 


4 


5 


R (ohms/square) 


83.9 


45.2 


55.6 


75.7 


168.3 


%T vis (Luminous) 


75.5 


84.6 


86.5 


86.3 


84.5 


thickness (nm, slide) 


100.9 


113.1 


135.8 


133.9 


127.3 


rho (xl.OE-4 ohm-cm) 


8.5 


5.1 


7.6 


10.1 


21.4 


%A vis (Luminous) 


13.2 


4.4 


1.2 


0.4 


0.6 
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TARGET: 

SUBSTRATE: 

CONDITIONS: 



W 

□ 



INDIUM TIN OXIDE CERAMIC TARGET 

90 wt. % In203 / 10 wt.% Sn02 

Hardcoat PET 

no heat 
power .50 KW 
speed 5.75 inch/min. 
total flow 50 seem 
pressure 1.8-1.9 microns 



Date: 04-09-96 



02 (seem 


1 


2 


3 


4 


5 


R (ohms/square) 


81.5 


46.9 


58.2 


78.4 


168.9 


%T vis (Luminous) 


74.9 


84.7 


87.2 


87.2 


85.8 


thickness (nm, slide) 


100.9 


113.1 


135.7 


133.9 


127.3 


rho (xl.OE-4 ohm-cm) 


8.2 


5.3 


7.9 


10.5 


21.5 


%A vis (Luminous) 


13.3 


4.5 


1.7 


0.3 


0.1 
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10 PROCESS EXAM PL 




350.00 450.00 550.00 650.00 750.00 850.00 950.00 1050.0 1200.0 

WAVELENGTH 



EXTNC COEFF 
.05 



.04 



.03 



.02 



.01 





350.00 450.00 550.00 650.00 750.00 850.00 950.00 1050.0 1200.0 

WAVELENGTH 



Optical Constant for Evaporated Indium Oxide Coating on Glass 1 

mtorr Q2, 27 Ohms/Square 

(From C. I. Bright. 36* SVC Tech. Con. Proa, (1993) 63 - 67) 
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